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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention concerns a projection 
type display apparatus that comprises light source units 
comprising cooling means and light emitting units that 
include light emitting layers comprising organic EL (elec- 
troluminescence) elements, wherein the light emitted 
from the light emitting units is guided to liquid crystal pan- 
els, and the images displayed on the liquid crystal panels 
are enlarged and projected by a lens or lenses. 
[0002] The present invention also concerns cooling 
control technology for cooling the light emitting units that 
employ light emitting layers made up of organic EL (elec- 
troluminescence) elements and that are used in various 
fields. More particularly, the present invention pertains 
to a light source apparatus formed by adding temperature 
detection means or elapsed time measuring means to 
light source units comprising light emitting units and cool- 
ing means, and to a method and apparatus for controlling 
a light source apparatus that controls the cooling means 
by the temperature detection means or elapsed time 
measuring means in the light source apparatus. 

2. Description of the Related Art 

[0003] In recent years, with the amazing advances be- 
ing made in semiconductor technology, various electron- 
ic display devices other than CRT displays are being de- 
veloped and turned into marketable products. One of 
these which is drawing much attention is the projection 
display apparatus, a technology that is advantageous in 
terms of lower power consumption and lighter weight. 
[0004] One type of such a projection display apparatus 
that is known is the liquid crystal projector wherewith im- 
ages on a liquid crystal panel are enlarged and projected 
by a projection lens onto a reflective or transmissive 
screen and thus displayed. One example of such a liquid 
crystal projector is diagrammed in Fig. 31. 
[0005] The liquid crystal projector diagrammed in Fig. 
31 comprises a light source lamp unit 202 inside a cab- 
inet. Electrical discharge lamps such as metal haiide 
lamps, or halogen lamps, are used in the light source 
lamp unit 202. The light emitted from this light source 
lamp unit 202 is guided via a mirror 203 to dichroic mirrors 
204 and 205, whereby it is separated into red light, green 
light, and blue light. Of the three color components into 
which the light is separated, the red light passes by way 
of a mirror 206 to a red displaying liquid crystal panel 
209, the green light is led directly to a green displaying 
liquid crystal panel 210, and the blue light is led by way 
of mirrors 207 and 208 to a blue displaying liquid crystal 
panel 211. 

[0006] The images displayed on the three liquid crystal 
panels 209 through 211 , respectively, are illuminated by 



their respective colors, and this light is combined by a 
dichroic prism 212. The combined light is enlarged by a 
projection lens 213 and projected, in enlarged form, on 
a reflecting screen (not shown), for example. 

5 [0007] With a liquid crystal projector in which a light 
source lamp unit 202 such as this is used, however, the 
light emitted from the metal haiide lamp or halogen lamp 
must be radiated with good parallelism onto the liquid 
crystal panel. For this purpose, as diagrammed in Fig. 

10 31, it is necessary to provide the light source lamp unit 
202 with a reflector 202A having a rather large aperture. 
This constitutes a serious problem in that it makes it dif- 
ficult to meet the demand for lighter weights and smaller 
sizes in the overall projector. 

15 [0008] As is depicted in Fig. 31 , moreover, it is prefer- 
able thatthe lamp in the light source be cooled . The larger 
the capacity of the lamp, in fact, the higher must the cool- 
ing capability of the cooling fan be. 
[0009] In the case of a so-called triple liquid crystal 

20 projector, moreover, in which three separate liquid crystal 
panels are provided for the red, green, and blue colors, 
as described in the foregoing, a light dividing optical sys- 
tem is necessary to take the fight emitted from the single- 
lamp light source and divide it into the colors on the three 

25 liquid crystal panels. This makes it even more difficult to 
achieve the desired reduction in weight and size. 
[0010] A first example of the related art is now dis- 
cussed. 

[001 1] In recent years, in an effort to break out of this 
30 dilemma, the use of organic EL elements as the light 
emitting unit has been proposed. This reflects the fact 
that many reports have been made of light of high bright- 
ness being emitted by EL elements using an organic thin 
film for the light emitting layer. These light emitting units 
35 are thin planar light sources in which are formed an elec- 
tric-field light-emission (electroluminescence = EL) layer 
consisting of an organic thin film. Compared to inorganic 
EL elements, organic EL elements can operate at low 
voltage and provide high brightness. Thus they are be- 
40 lieved to be well suited for use in enlarging-projection 
type projection display apparatuses, and much research 
is being focused on the practical implementation of such 
devices. 

[0012] An example of a triple liquid crystal projector in 
45 which such organic EL elements are used as the light 
source unit is diagrammed in Fig. 32 and 33. In the liquid 
crystal projector depicted in these drawings, light source 
units 224, 225, and 226, in which are used organic EL 
elements that emit red, green, and blue light, respective- 
50 |y ( are positioned, respectively, behind and in close prox- 
imity to three liquid crystal panels 221, 222, and 223, 
which display red, green, and blue colors. Item 227 is a 
dichroic prism, and 228 is a projection lens. An example 
of this type of projection display apparatus is disclosed 
55 in laid-open patent application (Tokkai) S51-119243 
[1976] (gazette). 

[0013] Even with such a triple liquid crystal projector 
such as this, however, in which organic EL elements are 
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used as the light source unit, the organic EL elements 
produce heatwhen they are driven, and thus require cool- 
ing. 

[0014] A second example of the related art is now dis- 
cussed. 

[001 5] One possible means of forcibly cooling such or- 
ganic EL elements as these is to employ electrical cooling 
elements that utilize the Peltier effect. 
[0016] Nevertheless, in the liquid crystal projector of 
the first example of the related art depicted in Fig. 32 and 
33 and described above, a planar light emitting unit in 
which organic EL elements are used is employed, thus 
making it possible to achieve smaller sizes and lighter 
weights, but some unresolved problems remain, as noted 
below. These problems present obstacles which prevent 
this technology from being practically implemented. 
[0017] In the first place, even though these are called 
organic EL elements, they produce heat when they are 
driven, and this emission of heat causes the light emitting 
performance to gradually deteriorate, shortening the use- 
ful life of the elements. 

[0018] Furthermore, if the light emission performance 
of a light source unit in which organic EL elements are 
used has fallen below allowable limits, then one would 
like to be able to replace only the light source unit. In a 
color-displaying triple liquid crystal projector, in particu- 
lar, light source units are provided for each of the three 
liquid crystal panels, so the number thereof is high. A 
deterioration in the performance of one or two of the light 
source units destroys the color balance of the displays 
on the screen, so the effects thereof are great. In such 
cases, it would be economical to be able to simply replace 
only those light source units which have reached the limit 
of their useful life. Previously, however, no structure has 
been proposed for such light source units which would 
make them independent and easily replaceable. This has 
obliged repair personnel to go to the great trouble of 
changing out light source units on boards on which they 
are mounted. 

[0019] When making such replacements, it is very im- 
portant not only to insure the electrical connection with 
the light source unit after replacement, but also to insure 
that it has been restored to the prescribed optical position, 
if the orientation or position of the replaced light source 
unit is off, the way in which light strikes the liquid crystal 
panels will be altered, the picture on the screen may be 
partially darkened, and the display performance may be 
degraded. Another important aspect to consider when 
making replacements is rightly judging when exactly to 
make the replacement If such replacement is made late, 
brightness may be reduced, and viewers may have to 
put up with pictures that exhibit distorted color balance. 
Conversely, if the replacement is made too early, that 
will adversely affect economy. In other words, it is impor- 
tant to judge when the right time to make the replacement 
is. Previously, however, no effective way to remedy this 
had been proposed. 

[0020] Furthermore, the light emitted from planar light 



source units in which organic EL elements are used is 
not necessarily parallel, and when it strikes a liquid crystal 
panel it exhibits the property of widely spreading out. For 
this reason, the light emitted from the light source units 

5 contains much wasted light that does not contribute to 
the display of the image on the liquid crystal panels, by 
which measure the brightness of the displayed picture 
deteriorates. Moreover, efforts to raise the display bright- 
ness to compensate for this wasted light result in reck- 

10 lessiy raising the light emission output of the organic EL 
elements, which leads to a vicious cycle in which the heat 
generated degrades the light emission performance and 
leads to even more severe shortening of useful life. 
[0021] In terms of enhancing the efficiency with which 

is light is emitted from this light source unit, transparent 
glass plates placed on the emission side of the organic 
thin films making up the organic EL elements play an 
important role. Conventionally, however, these plates 
have been of a simple form in which both front and back 

20 surfaces are parallel. 

[0022] With the first example of the related art dis- 
cussed above, it has been very difficult to achieve a prac- 
tical projection display apparatus due to the many prob- 
lems cited. 

25 [0023] With the second example of the related art, 
moreover, when light emitting units comprising organic 
EL elements, and cooling means, are employed, and 
electronic cooling elements are used to cool the organic 
EL elements, if one begins driving the cooling elements 

30 simultaneously with lighting the organic EL elements, the 
temperature of the organic EL elements will rise before 
they are cooled, whereupon the organic EL will be ther- 
mally degraded, which constitutes a problem. 
[0024] When the cooling elements are activated first, 

35 and the organic EL elements are lighted subsequently, 
the organic EL elements are cooled before they emit light, 
causing dew to form. This also constitutes a problem. 
[0025] Furthermore, when the use of the light source 
apparatus is discontinued, if the timing between extin- 

40 guishing the organic EL elements and stopping the cool- 
ing elements is improper, either the organic EL elements 
will suffer thermal degradation or dew will be formed . This 
constitutes yet another problem. 

[0026] Japanese Patent Publication No. 2000348861 
45 discloses a constant current being supplied from a drive 
current generating means to an organic electrolumines- 
cent display to drive it. The drive current is superposed 
with an AC inspection signal from an inspection signal 
superposing means. Drive voltages V1 and V2 and drive 
so currents 11 and 12 are detected by a voltage detecting 
means and a current detecting means based on the in- 
spection signal. A determination means 8 detects a tilt 
m=(logl1-logl2)/(logV1-IogV2)and evaluates the organic 
electroluminescent display based on the value of the tilt 
55 m. 

[0027] A first major object of the present invention is 
to provide a projection display apparatus in which are 
employed light source units comprising cooling means 
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and a light emitting unit comprising organic EL elements, 
which is light in weight, is small in size, and can be prac- 
tically implemented. One specific object of the present 
invention is to make it possible to prevent degradation in 
light emission performance caused by heat generation 
in the organic EL elements, thereby making it possible 
to increase useful life, stabilise brightness, and secure 
maximum brightness continually. 
[0028] Another specific object of the present invention 
is to establish independent light emitting units comprising 
organic EL elements, such that they can easily be re- 
placed so that their electrical connection and optical po- 
sitioning are secured, and so that the replacement oper- 
ation is rendered more efficient and maintenance and 
inspection are made easier. 

[0029] Another specific object of the present invention 
is to make it possible to easily judge when replacements 
should be made, thus making it possible to insure high 
picture display quality, and rendering maintenance and 
inspection easier. Another specific object of the present 
invention is to enhance the efficiency with which light 
strikes the liquid crystal panels. 

[0030] Another specific object of the present invention 
is to enhance the efficiency with which light is emitted 
from the light source unit by the organic EL elements, by 
improving the transparent substrates on which the light 
source units are mounted. 

[0031] A second major object of the present invention 
is to provide a light source apparatus wherewith it is pos- 
sible to prevent both thermal degradation in the organic 
EL elements and the formation of dew, together with a 
method and an apparatus for controlling the light source 
apparatus. 

SUMMARY OF THE INVENTION 

[0032] In order to achieve the first object and the spe- 
cific objects noted earlier, the light emitting apparatus to 
which the present invention pertains comprises: an or- 
ganic electroluminescent element having a pair of elec- 
trodes between which is an organic electroluminescent 
layer; a voltage detector which measures a voltage value 
between the pair of electrodes; a degradation detector 
which detects degradation of the organic electrolumines- 
cent element based on the voltage value measured by 
the voltage detector; and a maintenance processor which 
performs a predetermined maintenance operation in ac- 
cordance with the degradation information determined 
by the degradation detector. 

[0033] Preferably, the degradation detector comprises 
a converter which converts the voltage value to a bright- 
ness value of light emitted by the organic electrolumines- 
cent element. 

[0034] Preferably, the degradation detector comprises 
a comparator which compares the brightness value with 
a predetermined value, and the maintenance processor 
comprises an indicator which, if the brightness value 
traverses the predetermined value, urges replacement 



of the organic electroluminescent element. 
[0035] Preferably, the converter comprises: a first data 
table which contains relationship between a cumulative 
drive time of the organic electroluminescent element and 
5 the voltage value; and a second data table which contains 
relationship between the brightness value and the cumu- 
lative drive time. 

[0036] A light emitting apparatus to which the present 
invention pertains comprises: a plurality of organic elec- 
ta troluminescent elements each emitting light of different 
color from the others, each of the organic electrolumi- 
nescent elements having a pair of electrodes between 
which is an organic electroluminescent layer; a voltage 
detector which measures a voltage value between the 
is pair of electrodes of each of the organic electrolumines- 
cent elements; a color balance detector which detects a 
color balance among the plurality of organic electrolumi- 
nescent elements based on the voltage values measured 
by the voltage detector, whereby the voltage values rep- 
20 resent respective brightness values of the plurality of or- 
ganic electroluminescent elements; and a color balance 
corrector which determines the drive values of the plu- 
rality of organic electroluminescent elements to obtain a 
predetermined color balance in accordance with the color 
25 balance information determined by the color balance de- 
tector. 

[0037] Preferably, the color balance corrector compris- 
es a third data table which contains relationship between 
the brightness value and the drive value. 
30 [0038] A projection display apparatus to which the 
present invention pertains comprises: at least one liquid 
crystal panel and a light emitting apparatus of the present 
invention, the organic electroluminescent element being 
located at a side of the liquid crystal panel. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0039] 

40 Fig. 1 is a simplified plan of a liquid crystal projector; 
Fig. 2 is a diagram depicting the way layers are lam- 
inated in a light emitting unit having an organic EL 
element as the light emitting layer; 
Fig. 3 is a diagram showing how a cooling body is 

45 attached as cooling means to a light emitting unit; 

Fig. 4 is a simplified plan of a liquid crystal projector; 
Fig. 5 is a diagram showing how a cooling body is 
attached as cooling means to a light emitting unit; 
Fig. 6 is a diagram showing how another cooling 

so body is attached to a light emitting unit; 

Fig. 7 is a diagram showing how yet another cooling 

body is attached to a light emitting unit; 

Fig. 8 is a simplified partial plan of a liquid crystal 

projector; 

55 Fig. 9 is a diagonal view that depicts the guide and 
connector parts of Fig. 8; 

Fig. 1 0 is a diagonal view that depicts a light emitting 
unit structured so that it is can be replaced; 
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Fig. 11 is a simplified cross-sectional view in the A- 
A plane of Fig. 10; 

Fig. 12 is a simplified plan of the vicinity of a light 
emitting unit in a liquid crystal projector; 
Fig- 13 is a simplified diagonal view of the configu- 
ration in Fig. 12; 

Fig. 14 is a simplified plan of the configuration in the 
vicinity of a light emitting unit; 
Fig. 15 is a simplified diagonal view of the configu- 
ration in Fig. 14; 

Fig. 16 is a simplified diagram of the configuration in 
the vicinity of a light emitting unit in a liquid crystal 
projector ; 

Fig. 17 is a simplified diagram of the configuration 

of a light emitting unit provided without a lens array, 

which contrasts with Fig. 16; 

Fig. 18 is a simplified diagram of a microprism array; 

Fig. 19 is a simplified diagram of the configuration in 

the vicinity of a light emitting unit in a liquid crystal 

projector; 

Fig. 20 is a diagram for describing differences in 
spectrum waveform depending on the presence or 
absence of a resonator structure; 
Fig. 21 is a diagram for describing differences in di- 
rectionality depending on the presence or absence 
of a resonator structure; 

Fig. 22 is a graph that represents the relationship 
between brightness and accumulated drive time in 
a light emitting unit that has an organic EL element 
as its light emitting layer; 

Fig. 23 is a graph that represents the relationship 
between terminal voltage and accumulated drive 
time in a light emitting unit that has an organic EL 
element as its light emitting layer; 
Fig. 24 is a graph that represents the relationship 
between brightness and current value in a light emit- 
ting unit having an organic EL element as its light 
emitting layer; 

Fig. 25 is a block diagram of one example of terminal 
voltage measuring and control circuitry for a light 
emitting unit in a liquid crystal projector; 
Fig. 26 is a flowchart of CPU processing; 
Fig. 27 is a simplified cross-sectional view of the con- 
figuration of a light source; 

Fig. 28 is a simplified cross-sectional view of the main 
optical system that configures a liquid crystal display 
apparatus; 

Fig. 29 is a simplified cross-sectional view of a light 
source; 

Fig. 30 is a simplified cross-sectional view of a light 
source; 

Fig. 31 is a simplified plan of the configuration of a 
conventional example of a liquid crystal projector; 
Fig. 32 is a simplified plan of the configuration of 
another conventional example of a liquid crystal pro- 
jector; and 

Fig. 33 is a simplified diagonal view of the configu- 
ration in Fig. 32. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0040] Embodiments 1 to 6 and 8 to 10 are detailed 
5 for information only and do not form part of the present 
invention. 

[0041] Projector display apparatuses are described 
below, with reference to the attached drawings. In the 
embodiments described below, a liquid crystal projector 

10 is adopted as the liquid crystal display apparatus, 

[0042] A first embodiment is now described with refer- 
ence to Fig. 1 to 3. The liquid crystal projector dia- 
grammed in Fig, 1 is configured as a rear-projecting type 
of triple liquid crystal projector. 

15 [0043] This liquid crystal projector comprises a cabinet 
1 1 . Inside the cabinet 1 1 are provided three liquid crystal 
panels 12R, 12G, and 12B that perform image displays 
in red, green, and blue, respectively, panel-form light 
emitting units 13R, 13G, and 13B positioned in corre- 

20 spondence with the liquid crystal panels, respectively, 
panel-form cooling bodies 14R, 14G, and 14B positioned 
as cooling means for each of the light source units, a 
dichroic prism 15, and a projection lens 16. Light source 
units are configured by the light emitting units 13R, 13G, 

25 and 13B, and the cooling bodies 14R, 14G, and 14B.The 
liquid crystal panels 12R, 12G, and 12B and the light 
source units (i.e. the light emitting units 13R, 13G, and 
13B, and the cooling bodies 14R, 14G, and 14B) are 
positioned on the light-incidence side of the side surfaces 

30 of the dichroic prism 1 5 for each display color combina- 
tion. 

[0044] The projection lens 1 6 is positioned on the light- 
emission side of the dichroic prism 1 5. A transmissive 
screen 17 is positioned on the light-emission side of the 
35 projection lens 16, at a prescribed distance therefrom. 
The projection lens 16 is represented as a single lens in 
the drawing, but ordinarily it will be made up of a plurality 
of lenses. 

[0045] This liquid crystal projector is classified as a 
40 rear-projecting type. That is because it is a type wherein 
an enlarged image is projected from the back side (the 
side where the projector is) of the transmissive screen 
1 7 which is of a size of about 20 inches. In a liquid crystal 
projection television, this screen is secured to the cabinet 

45 11. 

[0046] Here, the surface on the light-source side of 
each of the liquid crystal panels 12R, 12G, and 12B is 
called the back or back surface, and that direction is 
called the back side, while the light-emission sides of the 

so liquid crystal panels 12R, 12G, and 12B, respectively, 
are called the front or front surface sides, as necessary. 
The liquid crystal panels 12R, 12G, and 12B are formed, 
respectively, by laminating a substrate, polarizing panel, 
and phase contrast panel, etc., to form elements in which 

55 a sandwiched-in liquid crystal layer is electrically driven, 
such that they display red, green, and blue images. The 
size of each of the liquid crystal panels, stated as a di- 
agonal size, may be 33 mm (1 .3 inches), for example. 
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[0047] For the light emitting units 13R, 13G, and 13B, 
organic EL (electroluminescence) elements are used. 
These organic EL elements are formed in panels and 
have an electric-field light emitting layer structure com- 
prising organic thin films that handle the emission of red, 
green, and blue light, respectively. 
[0048] More specifically, each of the light emitting film 
portions of the light emitting units 13R, 13G, and 13B, 
respectively, as diagrammed in Fig. 2, comprises a glass 
substrate that is a transparent substrate 20, a transparent 
electrode layer 21 consisting of a transparent electrically 
conducting thin film layer formed on the glass substrate, 
a light emitting layer 22 consisting of an organic thin film 
layer that emits red, green, or blue light, formed on the 
electrode layer, and a reflective electrode layer 23 con- 
sisting of a metal! ic film that doubles as a reflective mirror, 
laminated so as to sandwich in the light emitting layer. A 
light emitting film structure LT is formed by the transpar- 
ent electrode layer 21 , light emitting layer 22, and reflec- 
tive electrode layer 23. The effective light emitting region 
of the light source unit is formed to have a diagonal size 
of 33 mm or greater, and is positioned in close proximity 
to the back surface of the liquid crystal panel. 
[0049] The light emitting layer 22 emits red, green, or 
blue light when the electric field is applied between the 
transparent electrode layer 21 and the reflective elec- 
trode layer 23. For the organic materials used to form the 
organic thin films, a material in which a red fluorescent 
pigment is added to a quino-lithol-aluminum complex or 
the like is used for red (wavelength = 610 nm), a quino- 
lithol-aluminum complex or the like is used for green 
(wavelength = 540 nm), and a zinc oxazole complex or 
the like is used for blue (wavelength = 460 nm). 
[0050] The light emitting units 1 3R, 1 3G, and 1 3B, re- 
spectively, as diagrammed in Fig, 3, are provided with a 
sealing substrate 24 that is bonded to the back side of 
the light emitting film structure LT so as to seal it off. A 
metal such as aluminum or copper is suitable for the ma- 
terial of this sealing substrate 24. 
[0051] Each of the cooling bodies 14R, 14G, and 14B, 
respectively, is provided with a thermal conductor 25 that 
conducts heat away from the sealing substrate 24, and 
with a panel-form electronic cooling element 26 that is 
bonded to the back side of the thermal conductor 25. A 
liquid or metal that is a good conductor of heat is used 
for the thermal conductor 25. Examples of such materials 
are silicon grease having outstanding thermal conduc- 
tivity and adhesives having outstanding thermal conduc- 
tivity. Alternatively this may even be solder. It is prefer- 
able that the thermal conductor be capable of withstand- 
ing temperatures of between 100°C and 200°C. 
[0052] The electronic cooling elements 26 are ele- 
ments that utilize the Peltier effect in which heat is ab- 
sorbed or radiated when an electric current is passed. 
The heat-absorbing side of the element is bonded inte- 
grally to the thermal conductor 25. 
[0053] For this reason, the heat generated by the light 
emitting film structure LT that is conveyed to the thermal 



conductor 25 is absorbed by the electronic cooling ele- 
ment 26, and is then radiated away from the opposite 
side. The heat-radiating side of the electronic cooling el- 
ement 26 may operate by natural heat radiation, but it is 

5 preferable that the heat be radiated away more aggres- 
sively by attaching a heat sink (not shown). Heat-radiat- 
ing fins, for example, are good for this purpose. 
[0054] It is even more preferable, however, that a ra- 
diating-fin cooling fan (which may be a small fan) be pro- 

10 vided in back of the heat-radiating fins. This may be im- 
plemented either by providing individual heat-dissipating 
fans for each radiating fin unit, or by providing a heat- 
dissipating fan somewhere inside the cabinet for the pur- 
pose of creating air convection within the cabinet. 

15 [0055] The operational effectiveness of this embodi- 
ment is now described. The light that is emitted from the 
red, green, and blue light emitting units 13R, 13G, and 
13B strikes the liquid crystal panels 12R, 12G, and 12B 
that are positioned in opposition for each color, respec- 

20 tively. This incident light illuminates the liquid crystal pan- 
els 12R, 12G, and 12B which display red, green, and 
blue images. The image display light leaving the liquid 
crystal panels 12R, 12G, and 12B enters the dichroic 
prism 15 and is combined. This combined light is mag- 

25 nified 10 times, for example, by the projection lens 16. 
This magnified light is projected onto the transmissive 
screen 17. In this manner, a color image having a diag- 
onal size of 330 mm (1 3 inches), for example, is displayed 
on the screen 17. 

30 [0056] The heat that is radiated from the light emitting 
film structures LT of the light emitting units 13R, 13G, 
and 13B during this display is conveyed to the cooling 
bodies 26 via the sealing substrates 24 and the thermal 
conductors 25. At the cooling bodies 26, the heat con- 

35 ducted thereto is absorbed, radiated, and dissipated. 
Thus, with this active cooling, almost all of the heat pro- 
duced in the light emitting film structures LT, that is, in 
the light emitting layers 22, is dissipated to the outside, 
without accumulating in the light emitting units 1 3R, 1 3G, 

40 and 13B. 

[0057] That being so, degradation of light emitting per- 
formance in the light emitting layers 22 due to heat gen- 
eration is suppressed, and the useful life of the light 
source is lengthened. The brightness of the display 
45 screen is also maintained at high levels, so that stable, 
bright pictures are produced. 

[0058] Furthermore, a projection display apparatus is 
provided that can be practically implemented, wherewith 
the difficulties associated with the prior art are overcome 
so while enjoying the advantages of lighter weight and 
smaller size afforded by mounting the light emitting units 
employing organic EL elements, together with their cool- 
ing bodies, and using the organic EL elements as light 
sources. 

55 [0059] Also, the light emitting units are not limited to 
emitting only the specific colors of red, green, and blue, 
as described in the foregoing. They may also commonly 
carry light emitting layers that emit a combination of red, 
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green, and blue light, or light emitting layers that emit 
white light containing these three primary colors. In such 
cases, in the configuration diagrammed in Fig. 1, one 
only need insert separate wavelength filters that transmit 
only red, green, or blue, between the dichroic prism 15 
and the respective liquid crystal panels 12R, 12G, and 
12B. 

[0060] It is also possible combine one liquid crystal 
panel wherein is formed red, green, and blue color filters 
for each pixel together with one light emitting unit having 
an organic EL element structure that emits white light 
and a projection lens. 

[0061] it is also possible to implement a projector struc- 
ture which uses a reflective screen having a size of 1 00 
inches or so instead of the transmissive screen. When a 
reflective screen is used, the images cast on the screen 
are viewed from the same side as the projector. 
[0062] A second embodiment is now described with 
reference to Fig. 4 and 5. As with the embodiment de- 
scribed in the foregoing, this embodiment involves the 
cooling of light emitting units which employ organic EL 
elements. Configurations! elements that are the same as 
or similar to those described for the first embodiment are 
denoted by the same reference characters, and the de- 
scription thereof is either omitted or abridged. 
[0063] (The same applies to descriptions for the third 
and subsequent embodiments herein,) 
[0064] The liquid crystal projector diagrammed in Fig. 
4 is configured as a rear- projecting triple liquid crystal 
projector. This projector differs from the liquid crystal pro- 
jector of the first embodiment in that the cooling means 
for the light emitting units 13R, 13G, and 13B, in which 
organic EL elements are employed, are different. Where- 
as electronic cooling elements were used in the first em- 
bodiment, cooling bodies that employ heat-radiating fins 
are used in this embodiment. 

[0065] To the back surfaces of the light emitting units 
1 3R, 1 3G, and 1 3B are bonded cooling bodies 31 R, 31 G, 
and 31 B, respectively, as naturally radiating cooling 
means. Each of the cooling bodies 31 R, 31 G, and 31 B 
is provided with a thermal conductor 25 formed on a seal- 
ing substrate 24, and a radiating fin unit 32 is bonded to 
the thermal conductor 25, as diagrammed in Fig. 5. 
[0066] The radiating fin unit 32 is formed of a substance 
such as aluminum which is a good conductor of heat. In 
addition, the side of the radiating fin unit 32 opposite the 
thermal conductor 25, that is, the heat-radiating surface, 
has vertically oriented undulations (in the vertical dimen- 
sion of the radiating fin units 32 in Fig. 5) consisting of a 
plurality of peaks and valleys formed therein so that the 
cross-section thereof takes on a wave form. It is prefer- 
able that a heat-dispersing fan such as was described 
for the first embodiment be provided, either at the back 
of the radiating fins or somewhere in the cabinet 1 1 . 
[0067] Thus heat released from the light emitting film 
structure LT will be conveyed to the radiating fin unit 32 
via the sealing substrate 24 and the thermal conductor 
25, and will be dissipated by natural radiation from the 



heat-radiating surface thereof. As a result, cooling will be 
effected in this second embodiment also so as to effec- 
tively suppress the accumulation of heat generated by 
the light emitting units 13R, 13G, and 13B. Furthermore, 
s in this case, because the cooling means are radiating 
fins, there is no need to employ an electric current, as 
with the electronic cooling elements, thus affording the 
advantage of being able to make the power supply circuit 
smaller. 

10 [0068] Various modifications are possible in the 
shapes of the cooling bodies 31 R, 31 G, and 31 B pertain- 
ing to the second embodiment, as described in the fore- 
going, as are depicted in Fig. 6 and 7, for example. The 
cooling body depicted in Fig. 6 integrates three of the 

is members described above, namely the radiating fins, 
thermal conductor, and sealing substrate, thus forming 
a sealing substrate 33 that is equipped with radiating fins. 
This permits a more compact configuration. 
[0069] The cooling body depicted in Fig. 7 also inte- 

20 grates the three members, that is, the radiating fins, ther- 
mal conductor, and sealing substrate, as in the configu- 
ration depicted in Fig. 6, yielding a sealing substrate 33 
that is equipped with radiating fins, but having the center 
portion CT of the heat-radiating surface of the radiating 

25 fin unit mounded toward the outside, so as to gain extra 
surface area, while retaining the waveform shape. The 
purpose of this configuration is to further enhance cooling 
at the center of the surface of the planar light emitting 
layer formed by the organic EL element, where the level 

30 of heat generated is known to be higher. 

[0070] A third embodiment is now described with ref- 
erence to Fig. 8 through 1 1 . This embodiment pertains 
to a replacement structure for light emitting units using 
organic EL elements. The liquid crystal projector dia- 

35 grammed in Fig. 8 is configured as a rear-projecting triple 
liquid crystal projector. It comprises three liquid crystal 
panels 12R, 12G, and 12B, at the back of each of which 
is provided a light emitting unit 13R (13G, 13B) that can 
be freely attached or detached, to the back of which light 

40 emitting unit 13R a cooling body 34R (34G, 34B) is inte- 
grally bonded. This cooling body 34R (34G, 34B) is con- 
figured as described above with reference to Fig. 6, ex- 
cept that the size of the bonded area is formed so as to 
be slightly smaller than the area of the back surface of 

45 the light emitting unit 1 3R (1 3G, 1 3B). Around the edge 
that remains on the back side of the light emitting unit 
1 3R (1 3G, 1 3B) is bonded a board 35, as depicted in Fig. 
8,10, and 1 1 . This board 35 functions as a guided mem- 
ber during installation or replacement, as will be de- 

50 scribed below, and it also functions through its lower edge 
to make an electrical connection with the power supply 
circuit. 

[0071] This liquid crystal projector also comprises 
pairs of concave guides 36 and 36 that are positioned on 
55 a base (not shown), in mutual opposition, forthe purpose 
of guiding the boards 35, that is, the sets consisting of a 
light emitting unit and a cooling body, in the vertical di- 
rection. The positions of these guides 36 and 36 on the 



7 



13 



EP 1 388 767 B1 



14 



base are established so that, when a board is plugged 
in, the light emitting unit 13R (13G, 13B) is positioned 
accurately in proximity to the back side of the liquid crystal 
panel 12R (12G, 12B), and so that the optical axis from 
the light emitting unit to the liquid crystal panel is accu- 
rately established and made straight. 
[0072] At positions on the base that are between each 
pair of guides 36 and 36 are provided connectors 37, as 
depicted in Fig. 9. The configuration allows a plug 35L 
(cf. Fig. 10 and 1 1) formed integrally in the lower end of 
each of the boards 35 to be inserted into the connector 
37, so that it can be freely advanced or retracted. On one 
side of the plug 35L is mounted a terminal TN comprising 
a printed circuit for signal and power transmissions to the 
light emitting unit 13R (13G, 13B). Hence, when a base 
35 (that is, a combination of a light emitting unit and a 
cooling body) is plugged into the connector 37 while guid- 
ed by the guides 36 and 36, electric power and signal 
circuits (not shown) are electrically connected to the light 
emitting unit 13R (13G, 13B). Other than this, the con- 
figuration and functionality are similar to those of the em- 
bodiments described earlier. 

[0073] Thus when it is judged that the light-emitting 
performance of a light emitting unit 1 3R, 1 3G, or 1 3B has 
fallen below allowable limits, and that its useful life has 
expired, or when maintenance or inspections are per- 
formed, any individual light emitting unit can be readily 
replaced. During replacement, only the old light emitting 
unit is pulled out, together with its board 35, and a new 
light emitting unit can be smoothly plugged in using the 
guide functions of the board 35 and the guides 36 and 
36. Hence each light emitting unit can be easily replaced, 
maintenance and inspection tasks are made less tedious 
and time-consuming, and any light emitting unit can be 
replaced individually, which contributes to reducing 
maintenance and inspection costs as well as component 
costs. 

[0074] In particular, in a color-displaying triple liquid 
crystal projector, wherein light emitting units are installed 
in each of the three liquid crystal projectors, the number 
thereof becomes large. By being able to make replace- 
ments easily, however, one may avoid or reduce the 
number of occasions of unstable or poor display quality 
when projectors are driven despite a breakdown in dis- 
play color balance. 

[0075] Electrical connections with the light emitting 
units are safely secured after replacement, of course, 
and, thanks to the accurate guidance of the guides 36 
and 36, light emitting units are easily and accurately re- 
stored to their proper optical positions after replacement. 
The orientation and positioning of the replaced light emit- 
ting units are not altered from what they were prior to 
replacement, so the way in which light is incident on the 
liquid crystal panels is also unaltered, making it possible 
to effect high display quality and stability. 
[0076] In addition, the shapes of the boards that serve 
as guided members and the guiding members described 
in the foregoing, as well as the way these are put together, 



can be variously altered within the scope of the intent of 
the present invention. 

[0077] A fourth embodiment is now described with ref- 
erence to Fig. 1 2 and 1 3. This embodiment concerns an 
5 improvement in the directionality of the light emissions 
from the light emitting units in which organic EL elements 
are used. 

[0078] The liquid crystal projector to which this embod- 
iment pertains employs the optical arrangement dia- 

10 grammed in Fig. 12 and 13. This optical arrangement 
may be employed in a triple liquid crystal projector such 
as described in the foregoing, or it may be employed in 
a single liquid crystal projector. According to the optical 
arrangement diagrammed in Fig. 12 and 13, a lens array 

is 41 is interposed, as directionality regulating means, be- 
tween the liquid crystal panel 12R (12G, 12B) and the 
light emitting unit 1 3R (1 3G, 1 3B) that employs an organic 
EL element. A plurality of microlenses 41 a is formed two- 
dimensionally on the light-incident side of the lens array 

20 41 , which is to say on the incident surface on the side of 
the tight emitting unit. This plurality of microlenses 41a 
is formed such that the pitch therein, respectively, is in a 
ratio of 4.5:1 relative to the pixel pitch in the liquid crystal 
panel 12R (12G, 12B), and the array is optimized so that 

25 moire either does not occur or is not prominent and is 
exceedingly fine. 

[0079] To express this quantitatively, if the focal length 
of the microlens is approximately 1 mm, roughly coincid- 
ing with the light emitting layer of the light emitting units, 

30 and the pixels in the liquid crystal panel are of a size P 
(where P = 33 fxm, for example), then the radius of cur- 
vature of the microlenses 41a should be approximately 
500 juun, and the lens pitch should be 4.5P (150 urn, for 
example); that is to say, a curvature and lens pitch in this 

35 neighborhood are desirable. For this reason, the light 
emitted from the light emitting unit 13R(13G, 13B), used 
as a planar light source, will contain a considerable quan- 
tity of randomly oriented light components. The direction- 
ality of these light components is regulated by the mic- 

40 rolenses 41a of the lens array 41 , however, and ideally 
most of them strike the liquid crystal panel 12R (12G, 
12B) as more or less parallel light beams. Accordingly, 
most of the light emitted from the light emitting unit 13R 
(13G, 13B) will be incident on the liquid crystal panel 12R 

45 (1 2G, 1 2B) with good efficiency and iittle waste. This pre- 
vents degradation in the brightness of the display screen. 
Looking at this from another angle, by the measure that 
light strikes the liquid crystal panels with parallel direc- 
tionality and good efficiency, the less light-emitting power 

so will be needed in the organic EL elements, which means 
precisely that degradation in light-emitting performance 
due to heat generation, which is to say the shortening of 
their useful life, can be prevented, 
[0080] Furthermore, among the light emitted from the 

ss light emitting unit 13R (13G, 13B) or the light incident 
upon the lens array 41 , there will be some portion of the 
light components (cf , arrow a in Fig. 1 2) that will be totally 
reflected by the surface of the lens array 41, either on 
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the light-incident side or the light-emission side, due to 
the contribution of the microlenses 41a. 
[0081] When these totally reflected light components 
return to the light emitting unit 13R (13G, 13B), they are 
reflected in turn by the reflective electrode layer of the 
light emitting unit, and thus recycled as light that is inci- 
dent upon the lens array 41 . For this reason, the deploy- 
ment of the lens array 41 also further enhances the effi- 
ciency with which the light emitted from the light emitting 
unit is utilized. 

[0082] A modified form of this fourth embodiment is 
diagrammed in Fig. 14 and 15. With the optical arrange- 
ment employed in this modified form, a prism array 41 is 
interposed as directionality regulating means, as dia- 
grammed, instead of a lens array. This prism array 42 
has a plurality of microprisms 42a formed two-dimension- 
ally on its incident side. As with the lens array, it is desir- 
able that the size, height to apex, and pitch, etc., of the 
microprisms 42a be established so that there is very little 
total reflection of incident light by the boundary surfaces 
thereof, and so that, to the extent possible, parallel light 
is emitted toward the liquid crystal panels. By these 
means the operational effectiveness gained is similar to 
what is gained when the lens array described earlier is 
used. 

[0083] A fifth embodiment will now be described, with 
reference to Fig. 16 and 17. This embodiment concerns 
improving the efficiency of light emissions from light emit- 
ting units using organic EL elements. 
[0084] The liquid crystal projector to which this embod- 
iment pertains employs the light emitting unit dia- 
grammed in Fig. 16 This light emitting unit may be em- 
ployed in a triple liquid crystal projector, or it may be em- 
ployed in a single liquid crystal projector. 
[0085] The light emitting unit diagrammed in Fig. 16 
comprises a giass substrate 43 as the transparent sub- 
strate, a light emitting film structure LT (consisting of a 
transparent electrode layer 21 , a light emitting layer 22, 
and a reflective electrode layer 23) laminated on the glass 
substrate 43. In this configuration, on the emission sur- 
face on the light-emission side of the glass substrate 43 
is formed a lens array structure in which multiple dome- 
shaped lenses 43a are arranged two-dimensionally. The 
pitch of this multiple lens array is optimized so that it is 
extremely fine, and so that the emitted light is emitted, 
to the extent possible, without complete reflection (cf. 
arrow A in the figure). To express this quantitatively, when 
in the lens array structure the thickness of the glass sub- 
strate 43 is 1 mm and the pixel pitch for the liquid crystal 
panel is P (where P = 33 jmrn, for example), the radius of 
curvature of the lens 43a should be 330 fxm and the lens 
pitch 4.5P (1 50 (Jim, for example); that is to say, a curva- 
ture and lens pitch in this neighborhood are desirable, 
[0086] Hence, with this lens array structure, for the light 
emitted with the entirety of the light emitting layer 22 as 
a planar light source (the way in which light is emitted is 
represented only in part in Fig. 16, for the sake of clarity), 
there will be little total reflection over the whole surface, 



as compared to the case of a glass substrate 20 having 
a flat light-incident surface as diagrammed in Fig. 17. In 
other words, the efficiency with which light is emitted to- 
ward the liquid crystal panel 1 2R (1 2G, 1 2B) will be sharp- 

5 |y increased. Hence there will be less waste in the light 
that is emitted, brightness will be high, a bright screen 
picture is obtained, and display quality can be enhanced. 
[0087] It is also conceivable to form one large dome- 
shaped lens over the entire light-emission surface of the 

10 glass substrate 43 in Fig. 16. That would be disadvanta- 
geous, however, in that the substrate would become 
quite thick at the middle of the substrate surface, without 
total reflection being all that much reduced. Thus the lens 
array structure described above is more suitable to the 

is present invention. 

[0088] A modified form of this fifth embodiment is dia- 
grammed in Fig. 18. In this modified form, a microprism 
array 43b is employed instead of the microlens array 43a. 
The light emitting unit in this modified form also comprises 

20 a glass substrate 43 as the transparent substrate, and a 
light emitting film structure LT (consisting of a transparent 
electrode layer 21 , a light emitting layer 22, and a reflec- 
tive electrode layer 23) laminated on the glass substrate 
43. 

25 [0089] In this configuration, a prism array structure in 
which multiple triangular prisms 43b are arranged two- 
dimensionally is formed on the light-emission surface on 
the light-emission side of the glass substrate 43. The 
pitch in this multiple-prism array is optimized so that it is 

30 extremely fine and so that, to the extent possible, emitted 
light can emerge without being totally reflected. Accord- 
ingly, the modified form of the fifth embodiment repre- 
sented in Fig. 18 yields the same sort of emission effi- 
ciency as the structure diagrammed in Fig. 17. 

35 [0090] A sixth embodiment will now be described, with 
reference to Fig. 19 to 21 . This embodiment concerns a 
projection display apparatus that comprises light emitting 
units which employ organic EL elements and accommo- 
date resonator structures, and it also concerns improving 

40 thereby both the directionality of the light emitting units 
themselves and the spectrum waveform. In the liquid 
crystal projector to which this embodiment pertains, as 
diagrammed in Fig. 19, a light emitting unit 13R (13G, 
1 3B) is positioned separately on the back side of the liquid 

45 crystal panel 12R (12G, 12B). The light emitting units 
13R, 13G, and 13B, unlike those described earlier, com- 
prise resonator structures, which latter have been under 
intense development in recent years. Examples of such 
resonator structures that are known include those dis- 

50 closed in Technical Report OME 94-79 of the Institute of 
Electronics, Information and Communications Engineers 
(IEICE). 

[0091] More specifically, the light emitting units 13R, 
13G, and 13B, respectively, are formed by laminating, 
55 onto a glass or other transparent substrate 50, a half- 
mirror layer 51 consisting of a dielectric multi-layer film, 
a spacer layer 52 consisting of a transparent dielectric 
film such as Si0 2 , a transparent electrode layer 53 con- 
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sisting of a transparent electrically conductive film such 
as ITO (indium tin oxide), a hole-injection layer 54 con- 
sisting of an organic thin film that contributes to electric- 
field light emission, a light emitting layer 55 consisting of 
an organic thin film that emits light, and a reflective elec- 
trode layer 56 consisting of a metallic film, in that order, 
as diagrammed in Fig. 19. In this configuration, the light 
emitting film structure LT is formed from the half-mirror 
layer 51 , spacer layer 52, transparent electrode layer 53, 
hole-injection layer 54, light emitting layer 55, and reflec- 
tive electrode layer 56. 

[0092] Since a resonator is configured by the half-mir- 
ror layer 51 and the reflective electrode layer 56, only 
that light emitted by the light emitting layer 55 having the 
wavelengths determined by the resonator length (that is, 
the optical distance between the half-mirror layer 51 and 
the reflective electrode layer 56) is resonated and emitted 
to the outside with good efficiency. This emitted light be- 
comes the light that illuminates the liquid crystal panels 
1 2R, 1 2G, and 1 2B. Almost none of the light components 
of other wavelengths are emitted to the outside. 
[0093] The resonator length that determines the light 
emission wavelength in the middle of the spectrum can 
be changed by altering the thicknesses of the spacer 
layer 51 and transparent electrode layer 53. The reso- 
nator length and light emitting layer material, etc., are 
optimized according to which color the center light-emis- 
sion wavelength is set to, that is, whether red, green, or 
blue. 

[0094] In Fig. 20 are plotted spectrum waveforms ob- 
tained both when providing and when not providing the 
light emitting unit 13R (13G, 13B) with the resonator 
structure, as published in Applied Physics Letters, Vol. 
68, pp. 2633-2635 (1996). Compared to the curve "with- 
out resonator structure," the curve "with resonator struc- 
ture" exhibits a narrower half band width and a sharper 
peak. Therefore, by employing the resonator structure in 
the light emitting unit 13R (13G, 13B), one can enhance 
the purity of the light (i.e. light of red, green, or blue color, 
respectively) emitted from the light emitting unit itself. 
Hence the quantity of superfluous wavelength compo- 
nents outside of the desired wavelength is reduced, and 
high-quality color displays are made possible, 
[0095] Fig. 21 , which appeared in the same publica- 
tion, plots the directionality both when providing and 
when not providing the light emitting units 1 3R, 1 3G, and 
1 3B with the resonator structure. Compared to the direc- 
tionality "without resonator structure," the directionality 
"with resonator structure" is sharper in the direction of 
the front surface of the light source. For this reason, by 
providing the resonator structure, it is possible to obtain 
pictures of high frontal brightness. 
[0096] A seventh embodiment will now be described, 
making reference to Fig. 22 to 26. This embodiment con- 
cerns a mechanism forjudging degradation in light emit- 
ting units that employ organic EL elements. 
[0097] It is known that a light emitting unit which em- 
ploys an organic EL element will gradually deteriorate, 



as a natural phenomenon, as the total time that it has 
been driven accumulates, and that the brightness thereof 
will gradually decline. This decline is represented quali- 
tatively in Fig. 22. When brightness is plotted against 

5 drive time, with both the vertical and horizontal axes grad- 
uated logarithmically, as in Fig, 22, the decline becomes 
roughly linear. Moreover, since the light emitting layer 
structure of the organic EL element is ordinarily driven 
with a constant current, the relationship between drive 

10 time and the voltage on the terminals of the light emitting 
layer structure can be represented qualitatively as in Fig. 
23. In other words, as the drive time increases and deg- 
radation advances, the terminal voltage gradually in- 
creases. The exact way in which these property trends 

15 plotted in Fig. 22 and 23 change will differ according to 
the organic material used (i.e. the color of light emitted). 
[0098] The qualitative relationship between light-emis- 
sion brightness and the current applied to the organic EL 
element light emitting film structure is plotted in Fig. 24. 

20 When this plot is made on vertical and horizontal axes 
graduated logarithmically, as in Fig. 24, the light-emis- 
sion brightness will be seen to increase roughly linearly 
relative to the current. 

[0099] In view of these circumstances, in the liquid 

25 crystal projector that is the projection display apparatus 
to which this embodiment pertains, the measurement and 
control circuitry diagrammed in Fig. 25 is connected to 
the light emitting unit 1 3R (1 3G, 1 3B). A constant-current 
supply 60 is connected between the electrodes of the 

30 light emitting film structure LT of the light emitting unit 
1 3R (1 3G, 1 3B), providing a constant-current drive. This 
constant-current source 60 is made so that the constant- 
current value can be altered by control signals. 
[0100] A voltmeter 61 is connected in orderto measure 

35 the terminal voltage between these electrodes. Meas- 
urement signals from this voltmeter 61 are converted to 
digital values by an AID converter 62, and input to a CPU 
63. To the CPU 63 is connected both a LED 64 that no- 
tifies when it is time to replace a light emitting unit and a 

40 D/A converter 65. The CPU 63 performs the processing 
diagrammed in Fig. 26, turning the LED 64 on and off, 
while, at the same time, sending control signals via the 
D/A converter 65 to the constant-current source 60 so 
as to control the constant-current value. 

45 [0101] One example of a control operation of the CPU 
63 is now described with reference to Fig. 26. This control 
operation is executed at set time intervals for each color, 
by, for example, an interrupt routine once every hour. 
[0102] The CPU 63 first reads in the measured voltage 

50 value from the voltmeter 61 via the AID converter 62 (step 
S1 ). Then, referencing a table for the curve shown in Fig. 
23, it performs a reverse computation to find the cumu- 
lative value of the drive time that corresponds to the volt- 
age value measured (step S2). Next, referencing a table 

55 for the curve shown in Fig. 22, it performs a reverse com- 
putation to find the brightness B corresponding to the 
cumulative value of the drive time (step S3). 
[0103] Next the CPU 63 determines whether or not the 
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brightness B so found is equal to or still exceeds a preset 
allowable brightness value BO (step S4). If the answer is 
NO, that is, if B < BO, then the brightness has fallen below 
the allowable value and the color pictures have darkened, 
so the LED 64 will be immediately lighted, giving notice 
that it would be better to replace the light emitting unit 
(step S5). 

[0104] Conversely, if the answer in step S4 is YES, 
then the CPU 63 judges whether or not the color balance 
between red, green, and blue is as set, based on bright- 
ness values for the three colors (step S6). When the color 
balance is not as set (NO), then the CPU 63 does a re- 
verse computation to determine the value of the drive 
current needed to obtain the desired brightness, refer- 
encing a table for the curve plotted in Fig. 24 (step S8). 
Having done that, it sends control signals for obtaining 
that drive current value to the constant-current source 60 
via the D/A converter 65. In this way, the value of the 
drive current is corrected, and the desired brightness val- 
ue for the color handled by the light emitting unit 13R 
(13G, 13B) is obtained. 

[0105] By monitoring the voltage on the terminals of 
the light emitting units in this manner, notification can be 
made, automatically and accurately, when it is time to 
replace the Light emitting units, making maintenance 
easier, and providing a continually bright picture. In ad- 
dition, the color balance is automatically corrected from 
the terminal voltage value, thus providing a continually 
stable and high-quality picture. In the processing dia- 
grammed in Fig. 26 and described in the foregoing, the 
reverse computations pertaining to Fig. 22 through 24 
need not necessarily reference tables; instead, the con- 
figuration may be made so that values are found by cal- 
culating from the approximate curve (straight line). An 
even simpler technique may also be used, wherein, with- 
out exactly finding the brightness value, the cumulative 
drive time sum is found from the terminal voltage value, 
which cumulative sum is compared against limiting val- 
ues of drive times determined through experience, ena- 
bling the useful life of the light emitting layer to be deter- 
mined more expediently from the comparison results. 
[01 06] Moreover, it is also permissible to combine and 
implement, as expedient, some of the configurations and 
means of the several embodiments described in the fore- 
going, and thereby further enhance the various benefits 
described in the foregoing, such as achieving smaller 
sizes and lighter weights in the overall liquid crystal pro- 
jector, obtaining pictures of high brightness, and simpli- 
fying maintenance and inspection operations. 
[0107] An eighth embodiment will now be described, 
making reference to Fig. 27. This embodiment concerns 
a light source and a method and apparatus for controlling 
the light source. Fig. 1 is a simplified cross-sectional view 
of the configuration of the light source. 
[0108] A light emitting unit 100 is configured such that 
a transparent electrode film 102 that forms the anode, 
an organic light emitting layer 103, and a metallic elec- 
trode film 104 that forms the cathode are sequentially 



laminated onto a glass substrate 101, and this is sealed 
with a sealing substrate 105. The planar size of this light 
emitting unit 100 will depend on the object that is to be 
illuminated, but it may, for example, be made on the order 

5 of 30 mm x 25 mm. The sealing substrate 105 of the light 
emitting unit 100 is provided with a heat sink 106 with an 
intervening layer of grease 109 exhibiting good thermal 
conductivity. To the heat sink 106 is attached, across 
another intervening layer of grease 109 exhibiting good 

to thermal conductivity, a flat-panel-shaped electronic cool- 
ing element 1 07 which utilizes the Peltier effect. The seal- 
ing substrate 105 that configures the light emitting unit 
100 may also do double duty as the heat sink 106. The 
electronic cooling element 1 07 is air-cooled by a fan 1 08. 

is [0109] A thermocouple is imbedded into the heat sink 
106 to serve as a temperature sensor 110 to measure 
the temperature of the heat sink. Something other than 
a thermocouple, such as a thermistor, may be used as 
the temperature sensor 110. Also, the temperature sen- 

20 sor may be attached to the heat sink instead of being 
imbedded in it. 

[0110] A temperature switch circuit can drive and con- 
trol both a lighting switch 1 1 2 for lighting and extinguish- 
ing, and a cooling switch 1 14 for supplying or cutting off 

25 current to the electronic cooling element 107. The posi- 
tive terminal of a DC power source 1 13 is connected to 
the transparent electrode, while the negative terminal 
thereof is connected via the lighting switch 112 to the 
metal electrode film 104. The positive electrode of a DC 

^o power supply 1 1 5 is connected directly to the electronic 
cooling element 107 while the negative terminal thereof 
is connected via the cooling switch 1 14 to the electronic 
cooling element 107. 

[0111] When DC voltage from the DC power supply 
35 1 13 is applied to the transparent electrode film 102 and 
the metal electrode film 104, the organic light emitting 
layer 1 03 emits light, and the emitted light 1 1 6 is radiated 
toward a glass substrate 101. The organic light emitting 
layer 103 may be a single layer or it may have a laminar 
40 structure made up of an electron-transport carrying layer 
consisting of an organicfilm, and an organic light emitting 
film. 

[0112] A method of controlling the light source appa- 
ratus is next described. 
45 [0113] First is described a procedure for lighting an 
organic EL planar light source for illuminating the body 
to be illuminated. 

[0114] Before lighting the light emitting unit 100, the 
electronic cooling element 1 07 is first activated by closing 
50 the cooling switch 114. The electronic cooling element 
107, thereupon, driven by the DC power supply 115, 
gradually cools the heat sink 106 and the light emitting 
unit 100. 

[0115] The temperature of the heat sink 106 is moni- 
55 tored by the temperature sensor 1 1 0. At the point in time 
when the heat sink reaches a certain set temperature, 
say 10°C, for example, the lighting switch 112 for the 
organic EL planar light source is closed by the tempera- 
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ture switch circuit 111. 

[01 1 6] By closing the lighting switch 112, electric pow- 
er is supplied to the light emitting unit 100 from the DC 
power source 113, and the light emitting unit 1 00 radiates 
light. 

[0117] If the light emitting unit 100 is lighted before it 
has been adequately cooled, there will be a pronounced 
rise in the temperature of the organic EL element, and 
the organic EL element will begin to degrade in a short 
time, with its brightness declining. 
[01 1 8] If, on the other hand, the organic EL element is 
excessively cooled, dew will form on the front and side 
surfaces of the organic EL element. This dew will alter 
the radiation pattern of the emitted light, and cause 
changes in the properties of the organic film which are 
readily altered by moisture. 

[0119] When the organic EL element is lighted, even 
if the light emitting unit 100 is being cooled by the elec- 
tronic cooling element 107, the temperature of the organ- 
ic EL element will, due to the heat generated by the or- 
ganic EL element, reach a steady state at a temperature 
that is higher than the temperature of the heat sink 106, 
so that no dew forms on the light source, 
[01 20] Next is described a procedure for extinguishing 
the organic EL planar light source in order to stop illumi- 
nating the body being illuminated. 
[0121] First of all, the current being supplied to the or- 
ganic light emitting layer 1 03 configuring the light emitting 
unit 100 is reduced, lowering the brightness of the light 
being emitted. Almost simultaneously with lowering the 
brightness of the emitted light, the cooling switch 114 is 
opened, stopping the supply of power to the electronic 
cooling element 107 and so terminating cooling. 
[01 22] At this time, the current flowing through the or- 
ganic light emitting layer 103 need only be enough to 
make the organic light emitting layer shine slightly; the 
light emitting unit 100 need only generate enough heat 
to keep dew from forming on its surface. 
[0123] If, at this juncture, a large current is passed 
through the organic light emitting layer 103, the temper- 
ature of the light emitting unit 100 will rise because the 
cooling has been terminated, so that, as a result, func- 
tional degradation of the light source will be accelerated. 
[0124] At the point in time where the temperature of 
the heat sink 106 has risen to a certain set temperature, 
say 1 0°C, for example, the lighting switch 1 12 is opened, 
terminating the supply of current to the organic light emit- 
ting layer 1 03, and extinguishing the organic EL element 
[0125] When, instead of implementing the procedure 
just described, the light emitting unit 1 00 is extinguished 
simultaneously with terminating the electronic cooling el- 
ement 107, the heat sink 106 will still be cold, and the 
generation of heat by the light emitting element 100 has 
been terminated, so the organic EL element will be chilled 
and dew will form on it. 

[0126] Instead of the grease 1 09 that is interposed be- 
tween the heat sink 106 and the sealing substrate 105 
of the light emitting unit 100 in the light source configu- 



ration in this embodiment, it is possible to interpose a 
sheet exhibiting high thermal conductivity. When this is 
done, it becomes easy to remove the organic EL planar 
light source 100 from the heat sink 106, thus making it 

5 easy to replace the organic EL planar light source 100. 
[0127] A ninth embodiment will now be described, 
making reference to Fig. 28. This embodiment concerns 
the application of the eighth embodiment to a projection 
display apparatus. Fig. 28 is a simplified cross-sectional 

10 view of the main optical systems that configure a projec- 
tion display apparatus. 

[0128] With respect to this projection display appara- 
tus, configurational elements that are the same as or sim- 
ilar to those explained in connection with the first embod- 

15 iment are indicated by the same reference characters, 
while, with respect to the apparatus for implementing the 
control method for the light source apparatus, those con- 
figurational elements that are the same as or similar to 
those explained in connection with the eighth embodi- 

20 ment are indicated by the same reference characters, 
and the description thereof is either omitted or abridged. 
The same applies to descriptions for the tenth and sub- 
sequent embodiments herein. 

[01 29] The images displayed on the red-displaying Hq- 
25 uid crystal panel 12R that displays red component imag- 
es, on the green-displaying liquid crystal panel 12G that 
displays green component images, and on the blue-dis- 
playing liquid crystal panel 12B that displays blue com- 
ponent images are combined by the dichroic prism 15, 
so then enlarged by the projection lens 16 and displayed on 
the screen 17. 

[0130] In the interest of clarity, the structures of the 
liquid crystal panels and projection lens are not drawn, 
but those components are depicted as blocks. 
35 [0131] Either a reflective or a transmissive screen can 
be employed for the screen 17. 

[0132] The red-displaying liquid crystal panel 12R is 
illuminated by a red-light emitting unit 100R that emits 
red light and that is positioned at its back. The light emit- 

40 ting unit 100R has the structure diagrammed in Fig. 27, 
for example, and is cooled by a cooling mechanism that 
comprises a heat sink 106, electronic cooling element 
107, and fan 108, as shown in the same Fig. 27. in Fig. 
28, in the interest of clarity, the grease, temperature sen- 

45 sor, and temperature switch circuit depicted in Fig. 28 
are omitted, but the control method described in connec- 
tion with the eighth embodiment is used to start and stop 
the electronic cooling element 107, and to control the 
lighting and extinguishing of the organic EL planar light 

so source. 

[0133] Similarly, for the green-displaying liquid crystal 
panel 12G and the blue-displaying liquid crystal panel 
12B, a green-light emitting unit 100G that emits green 
light is positioned at the back of the green-displaying liq- 
55 uid crystal panel 1 2G, and a blue-light emitting unit 1 00B 
that emits blue light is positioned at the back of the blue- 
displaying liquid crystal panel 12B, and the respective 
organic EL planar light sources therefor are cooled by a 
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cooling mechanism like the one described in connection 
with the eighth embodiment. 

[0134] A tenth embodiment will now be described, 
making reference to Fig. 29. This embodiment concerns 
a light source and a method and apparatus for controlling 
the light source. Fig. 29 is a simplified cross-sectional 
view of the configuration of the light source. 
[0135] Except insofar as the position of the tempera- 
ture sensor 1 10 is different than it is in the configuration 
of the light source in the eighth embodiment diagrammed 
in Fig. 27, all of the configurational elements are the 
same. 

[0136] The temperature of the light emitting unit 100 
is detected by the temperature sensor 110, and a tem- 
perature switch circuit 1 1 1 is provided which, in response 
to that temperature, controls either the lighting switch 112 
for the light emitting unit 100 or the cooling switch 1 14 
for the electronic cooling element 107. 
[0137] The light source control method is described 
next. 

[0138] First, the procedure used when lighting the or- 
ganic EL element in order to illuminate the body to be 
illuminated is described. 

[0139] Before lighting the light emitting unit 100, the 
electronic cooling element 1 07 is first activated. The elec- 
tronic cooling element 107 is driven by the DC power 
supply 115, whereupon it gradually cools the heat sink 
106 and the light emitting unit 100, 
[0140] The temperature of the light emitting unit 100 
is monitored by the temperature sensor 110. When the 
temperature of the light emitting unit 100 reaches a cer- 
tain set temperature, say 1 0°C, for example, the lighting 
switch 112 is closed by the temperature switch circuit 
111. 

[0141] By closing the lighting switch 1 1 2, power is sup- 
plied from the DC power supply 1 1 3 to the light emitting 
unit 100 and the light emitting unit 100 radiates light 
[0142] Next is described a procedure for extinguishing 
the organic EL element in order to stop illuminating the 
object being illuminated. 

[0143] First of ail, the current being supplied to the or- 
ganic light emitting layer 1 03 configuring the light emitting 
unit 100 is reduced, lowering the brightness of the light 
being emitted. Almost simultaneously with lowering the 
brightness of the emitted light, the cooling switch 114 is 
opened, stopping the supply of power to the electronic 
cooling element 107 and so terminating cooling. At this 
time, the current flowing through the organic light emitting 
layer 103 need only be enough to make the organic light 
emitting layer shine slightly; the organic EL element need 
only generate enough heat to keep dew from forming on 
the surface of the light emitting unit 100. 
[0144] After cooling has been terminated, the heat sink 
106 will still be cooling the light emitting unit 100 for a 
little while, but when the temperature of the heat sink 1 06 
begins to rise, the temperature of the light emitting unit 
100 will also begin to rise. 

[0145] At the point in time when the temperature of the 



light emitting unit 100 has risen to a certain set temper- 
ature, say 10°C, for example, the lighting switch 112 will 
be opened, the supply of current to the organic light emit- 
ting layer 1 03 will be stopped, and the organic EL element 

5 will be extinguished. In the eighth and tenth embodi- 
ments, the temperature sensor was attached either to 
the heat sink or to the organic EL element, that is, to only 
one of the two. It is also possible, however, to attach it 
to both, and thus, while monitoring the temperatures of 

10 both the heat sink and the organic EL element, to control 
the timing of the initiation and termination of cooling, and 
of lighting and extinguishing the organic EL element. 
[0146] An 11th embodiment will now be described. 
This embodiment concerns the application of a control 

15 apparatus for a light source apparatus in a projection type 
liquid crystal display apparatus. 

[0147] In other words, the 1 1th embodiment is the ap- 
plication of the tenth embodiment to a projection display 
apparatus. 

20 [0148] A 12th embodiment will now be described, mak- 
ing reference to Fig. 30. This embodiment concerns a 
light source and a method and apparatus for controlling 
the light source. Fig. 30 is a simplified cross-sectional 
diagram of the configuration of a light source. 

25 [0149] In this configuration, the temperature sensor 
110 and the temperature switch circuit 111 in the light 
source of the eighth embodiment diagrammed in Fig. 27 
are removed, and in their place a timer circuit 1 21 is pro- 
vided. The other configurational elements, that is, the 

30 |jght emitting unit 100, heat sink 106, electronic cooling 
element 107, and fan 108 are the same as in the eighth 
embodiment. 

[01 50] The timer circuit 1 21 controls the lighting switch 
112 of the light emitting unit 100 or the cooling switch 

35 1 14 of the electronic cooling element 107. 

[01 51] A light source control method is now described. 
[0152] A procedure is first described for lighting the 
organic EL planar light source in order to illuminate the 
object to be illuminated. 

40 [0153] Before lighting the light emitting unit 100, the 
electronic cooling element 1 07 is first activated by closing 
the cooling switch 114. The electronic cooling element 
107 is driven by the DC power supply 115, and the heat 
sink 1 06 and organic EL planar light source 1 00 are grad- 

45 ually cooled. 

[01 54] The timer circuit 1 21 begins measuring elapsed 
time from the moment the cooling switch 114 is closed. 
At the point in time when some set time has elapsed since 
the closing of the cooling switch 114, the lighting switch 

50 112 that is connected to the light emitting unit 100 is 
closed. 

[01 55] By closing the lighting switch 112, power is sup- 
plied to the light emitting unit 100 from the DC power 
supply 113, and the light emitting unit 100 radiates light. 
55 [0156] By measuring beforehand the variation in the 
temperature of the Sight emitting unit 100 from the start 
of cooling, the time that it takes for the temperature of 
the light emitting unit 100 to reach a certain set ternper- 
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ature after the cooling switch 1 14 is closed can be found. 
Based on that time, it is possible to set the time from the 
closing of the cooling switch 114 to the closing of the 
lighting switch 112. 

[0157] Next, a procedure for extinguishing the light 
emitting unit 1 00 in order to stop illuminating the object 
being illuminated will be described. 
[0158] First of all, the current being supplied to the or- 
ganic light emitting layer 1 03 configuring the light emitting 
unit 100 is reduced, lowering the brightness of the light 
being emitted. Almost simultaneously with lowering the 
brightness of the emitted light, the cooling switch 1 14 is 
opened, stopping the supply of power to the electronic 
cooling element 107 and so terminating cooling. 
[01 59] At the point in time where some set time interval 
has elapsed since the opening of the cooling switch 1 14, 
the lighting switch 112 connected to the light emitting unit 
1 00 is opened, and the light emitting unit is extinguished. 
[0160] By measuring beforehand the change in the 
temperature of the organic EL element after the termina- 
tion of cooling, it is possible to determine the time that it 
takes for the organic EL element to reach some set tem- 
perature after the opening of the cooling switch 114 and 
the termination of cooling. Based on this time period, it 
is possible to set the time from the opening of the cooling 
switch 1 14 to the opening of the lighting switch 112. 
[0161] In the configuration of the light source in this 
embodiment, instead of the grease 109 interposed be- 
tween the heat sink 106 and the sealing substrate 105 
of the light emitting unit 100, it is possible to interpose a 
sheet exhibiting high thermal conductivity. When that is 
done, it becomes easy to remove the heat sink 106 from 
the light emitting unit 100, making it easy to replace the 
light emitting unit 100. 

[01 62] A 1 3th embodiment will now be described. This 
embodiment concerns the application of the 1 2th embod- 
iment to a projection display apparatus. 
[01 63] In the 1 3th embodiment, in other words, an ex- 
ample is described wherein the 12th embodiment is ap- 
plied to the projection display apparatus diagrammed in 
Fig. 28. 

[0164] In the foregoing, descriptions have been given 
for the light source apparatuses and for the methods and 
apparatuses for controlling the light source apparatuses 
of the present invention, together with descriptions of dis- 
play apparatuses in which those control methods and 
apparatuses are applied. 

[01 65] It is possible to conceive of many different con- 
figurations and control methods for shifting the timing of 
the lighting of the light source apparatus and the timing 
of cooling in order to sufficiently cool the organic EL el- 
ements while suppressing the formation of dew on the 
organic EL elements, which is a main object of the 
present invention. For example, one can conceive of a 
configuration and control method wherein both a timer 
circuit and a temperature switch circuit are provided, 
wherein the temperature switch circuit is employed when 
lighting an organic EL element and the timer circuit is 



employed when extinguishing it. 
[0166] It is also possible to provide a humidity sensor, 
and to vary either the set temperature or the set time 
according to the humidity. 
5 [0167] The industrial potential of the present invention 
will now be discussed. 

[0168] By implementing the projection display appara- 
tus of the present invention, as described in the foregoing, 
it is possible to employ organic EL elements as light emit- 

10 ting layers, to provide cooling means therefor, attach- 
ment means permitting free attachment and detachment, 
means for regulating the directionality of the emitted light, 
means for raising the efficiency of the emitted light, and 
means for automatically determining the useful life, and 

15 to employ a resonator structure, wherefore a projection 
display apparatus can be provided in which light emitting 
units based on organic EL elements are employed, which 
is light in weight, small in size, and capable of practical 
implementation, and which overcomes problems that are 

20 very difficult to overcome with the prior art. 

[0169] In particular, by installing cooling means com- 
prising eiectronic cooling elements or heat-radiating fins 
in the light emitting units, it is possible to suppress deg- 
radation in light-emission performance caused by heat 

25 generated by the organic EL elements, thereby extending 
useful life, stabilizing brightness, and continually secur- 
ing maximum brightness. 

[0170] Also, by providing attachment means for attach- 
ing the light emitting units to the base on which the liquid 

30 crystal panels and light emitting units are mounted, so 
that they may be freely attached or detached , it is possible 
to make the light emitting units comprising organic EL 
elements to be individually independent, and to easily 
replace them in conditions wherein their electrical con- 

35 nections and optical positions are definitely secured. 
Thus the replacement operation is made more efficient 
and maintenance and inspection are simplified. 
[0171] Furthermore, bymeasuring the terminal voltage 
across the electrodes of the light emitting film structure, 

40 determining the life expectancy of the light emitting film 
structure from that terminal voltage value, and, when the 
useful life is judged to have expired, announcing that fact, 
it is easy to determine when it is time to replace the light 
emitting units, and thereby to insure high quality picture 

45 displays and facilitate maintenance and inspection. 
[0172] Moreover, by providing directionality-regulating 
means such as lens arrays or prism arrays to regulate 
the directionality of the light emitted from the light emitting 
units so that it faces the liquid crystal panels, the direc- 

50 tionality of the light incident on the liquid crystal panels 
from the light emitting units comprising organic EL ele- 
ments can be improved, the efficiency of light incidence 
on the liquid crystal panels can be enhanced, and pic- 
tures exhibiting high stabilized brightness can be pre- 

55 sented. 

[0173] Furthermore, by integrally forming microlensar- 
rays or microprism arrays on the light-emission surfaces 
of the transparent substrates of the light emitting units, 
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it is possible to raise the light-emission efficiency from 
the light emitting units comprising organic EL elements, 
and thus to present pictures exhibiting high stabilized 
brightness. Moreover, by providing, in the light emitting 
layer structures of the light emitting units, resonator struc- s 
tures that selectively resonate and emit light of specific 
wavelengths, the directionality and efficiency of light in- 
cident on the liquid crystal panels can be sharply im- 2. 
proved. 

[0174] The light source apparatuses according to the 10 
present invention comprise organic EL elements and 
cooling mechanisms for cooling them, and either tem- 
perature sensors attached to the organic EL elements or 
to cooling means, or, alternatively, timers, so that the 3. 
organic EL elements can be controlled in a cooled state 15 
using the cooling means. 

[0175] The method of controlling the light source ap- 
paratus of the present invention, furthermore, is charac- 
terized by the fact that the timing both of cooling starting 
and stopping and of lighting and extinguishing the organic 20 
EL planar light sources is shifted, either by monitoring 
the temperature of the organic EL elements with temper- 
ature sensors, or by means of timers. Thus it is possible 4. 
to sufficiently cool the organic EL elements while sup- 
pressing the formation of dew thereupon, so that degra- 25 
dation in the organic EL elements can be suppressed 
and their useful life extended. 

[0176] The control apparatus for the light source ap- 
paratus of the present invention, moreover, is character- 
ized by the fact that it controls the timing both of cooling 30 
starting and stopping and of lighting and extinguishing 
the organic EL planar light sources, either by monitoring 
the temperature of the organic EL elements with temper- 
ature sensors, or by means of timers. Thus it is possible 5. 
to sufficiently cool the organic EL elements while sup- 35 
pressing the formation of dew thereupon, so that degra- 
dation in the organic EL elements can be suppressed 
and their useful life extended. 

[0177] Furthermore, if the method and the apparatus 
for controlling the light source apparatus of the present 40 
invention is implemented, the display apparatus of the 
present invention can be made significantly smaller than 
a display apparatus which uses an electric discharge 
lamp as the light source. 



Claims 

1 . A light emitting apparatus comprising: 

50 

an organic electroluminescent element (13) 
having a pair of electrodes (21 , 23) between 
which is an organic electroluminescent layer 
(22); 

a voltage detector (61) which measures a volt- 
age value between the pair of electrodes; 
a degradation detector (62) which detects deg- 
radation of the organic electroluminescent ele- 



ment based on the voltage value measured by 
the voltage detector; and 
a maintenance processor (63) which performs 
a predetermined maintenance operation in ac- 
cordance with the degradation information de- 
termined by the degradation detector. 

The light emitting apparatus according to claim 1 , 
wherein the degradation detector comprises a con- 
verter which converts the voltage value to a bright- 
ness value of light emitted by the organic electrolu- 
minescent element. 

The light emitting apparatus according to claim 2, 
wherein the degradation detector comprises a com- 
parator which compares the brightness value with a 
predetermined value, and the maintenance proces- 
sor comprises an indicator which, if the brightness 
value traverses the predetermined value, urges re- 
placement of the organic electroluminescent ele- 
ment. 

The light emitting apparatus according to claim 3, 
wherein the converter comprises: 

a first data table which contains relationship be- 
tween a cumulative drive time of the organic 
electroluminescent element and the voltage val- 
ue: and 

a second data table which contains relationship 
between the brightness value and the cumula- 
tive drive time. 

A light emitting apparatus comprising: 

a plurality of organic electroluminescent ele- 
ments (13) each emitting light of different color 
from the others, each of the organic electrolu- 
minescent elements having a pair of electrodes 
(21 , 23), between which is an organic electrolu- 
minescent layer (22); 

a voltage detector (61) which measures a volt- 
age value between the pair of electrodes (12, 
23) of each of the organic electroluminescent 
elements; 

a color balance detector (62) which detects a 
color balance among the plurality of organic 
electroluminescent elements based on the volt- 
age values measured by the voltage detector 
(61 ) t whereby the voltage values represent re- 
spective brightness values of the plurality of or- 
ganic electroluminescent elements; and 
a color balance corrector (62) which determines 
the drive values of the plurality of organic elec- 
troluminescent elements to obtain a predeter- 
mined color balance in accordance with the color 
balance information determined by the color bal- 
ance detector (62). 
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6- The light emitting apparatus according to claim 5, 
wherein the color balance corrector comprises a third 
data table which contains relationship between the 
brightness value and the drive value. 

7. A projection display apparatus comprising at least 
one liquid crystal panel and a light emitting apparatus 
according to any one of claims 1 to 6, the organic 
electroluminescent element being located at a side 
of the liquid crystal panel. 



Patentanspruche 

1 . Lichtemittierende Vorrichtung umfassend: 

ein organisches Elektrolumineszenzelement 
' (13), das ein Paar Elektroden (21, 23) aufweist, 
zwischen denen sich eine organische Elektro- 
lumineszenzschicht (22) befindet; 
einen Spannungsdetektor (61 ), der eirien Span- 
nungswert zwischen dem Eiektrodenpaarmisst; 
einen Verschlechterungsdetektor (62), der eine 
Verschtechterung des organischen Elektrolumi- 
neszenzetements auf der Grundlage des vom 
Spannungsdetektor gemessenen Spannungs- 
wertes erfasst; und 

einen Wartungsprozessor (63), der eine vorge- 
gebene Wartungsoperation entsprechend der 
vom Verschlechterungsdetektor bestimmten 
Verschlechterungsinformation durchfuhrt 

2. Lichtemittierende Vorrichtung nach Anspruch 1 , wo- 
bei der Verschlechterungsdetektor einen Konverter 
umfasst, der den Spannungswert in einen Hellig- 
keitswert des vom organischen Elektrolumineszen- 
zelements emittierten Lichts konvertiert. 

3. Lichtemittierende Vorrichtung nach Anspruch 2, wo- 
bei der Verschlechterungsdetektor einen Kompara- 
tor umfasst, der den Heliigkeitswert mit einem vor- 
gegebenen Wertvergleicht, wobei der Wartungspro- 
zessor einen Anzeiger umfasst, der dann, wenn der 
Heliigkeitswert den vorgegebenen Wert durchlauft, 
einen Austausch des organischen Elektrolumines- 
zenzelements anmahnt. 



5. Lichtemittierende Vorrichtung, umfassend: 

mehrere organische Elektrolumineszenzele- 
mente (13), die jeweils Licht mit voneinander 

5 verschiedenen Farben emittieren, wobei jedes 

der organischen Elektrolumineszenzelemente 
ein Paar Elektroden (21 , 23) aufweist, zwischen 
denen sich eine organische Elektrolumines- 
zenzschicht (22) befindet; 

10 einen Spannungsdetektor (61 ), der einen Span- 

nungswert zwischen dem Etektrodenpaar (21, 
23) der jeweiligen organischen Elektrolumines- 
zenzelemente misst; 

einen Farbausgewogenheitsdetektor (62), der 
15 eine Farbausgewogenheit unter den mehreren 

organischen Elektrolumineszenzelementen auf 
der Grundlage der vom Spannungsdetektor (61 ) 
gemessenen Spannungswerte erfasst, wobei 
die Spannungswerte jeweils Helligkeitswerte 
20 der mehreren organischen Elektrolumineszen- 

zelemente reprasentieren; und 
eine Farbausgewogenheits-Korrekturvorrich- 
tung (62), die die Ansteuerungswerte der meh- 
reren organischen Elektrolumineszenzelemen- 
25 te bestimmt, urn eine vorgegebene Farbausge- 

wogenheit entsprechend den vom Farbausge- 
wogenheitsdetektor (62) bestimmten Farbaus- 
gewogenheitsinformationen zu erhalten. 

30 6. Lichtemittierende Vorrichtung nach Anspruch 5, wo- 
bei die Farbausgewogenheits-Korrekturvorrichtung 
eine dritte Datentabelle umfasst, die eine Beziehung 
zwischen dem Heliigkeitswert und dem Ansteue- 
rungswert enthaft. 

35 

7. Projektionsanzeigevorrichtung, die wenigstens eine 
Flussigkristalltafel und eine lichtemittierende Vor- 
richtung nach irgendeinem der Anspruche 1 bis 6 
umfasst, wobei das organische Elektrolumineszen- 
^0 zelement an einer Seite der Flussigkristalltafel an- 
geordnet ist. 



Revendications 

45 

1. Un appareil emettant de la lumiere comprenant : 

- un element electroluminescent organique (13) 
comprenant une paire d'electrodes (21, 23) en- 
tre lesquelles est disposee une couche d'elec- 
troluminescente organique (22) ; 

- un detecteur de tension (61 ) qui mesure une 
valeur de tension entre la paire des electrodes ; 

- un detecteur de degradation (62) qui detecte 
la degradation de ('element electroluminescent 
organique a partir de la valeur de tension me- 
suree par le detecteur de tension (61) ; et 

- un processeur de maintenance (63) qui realise 



4. Lichtemittierende Vorrichtung nach Anspruch 3, wo- 
bei der Konverter umfasst: 

50 

eine erste Datentabelle, die eine Beziehung zwi- 
schen einer kumulativen Ansteuerungszeit des 
organischen Elektrolumineszenzelements und 
dem Spannungswert enthalt; und 
eine zweite Datentabelle, die eine Beziehung 55 
zwischen dem Heliigkeitswert und der kumula- 
tiven Ansteuerungszeit enthalt. 
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une operation de maintenance predeterminee 
en accord avec (Information de degradation de- 
terminee par le detecteur de degradation. 

Appareil emettant de la lumiere seion la revendica- s 
tion 1 , dans lequel le detecteur de degradation com- 
prend un convertisseur qui convertit la valeur de ten- 
sion en valeur de luminosite de )a lumiere emise par 
('element electroluminescent organique. 

10 

Appareil emettant de la lumiere selon !a revendica- 
tion 2, dans iequel le detecteur de degradation com- 
prend un comparateur qui compare la valeur de lu- 
minosite avec une valeur predeterminee, et le pro- 
cesses de maintenance comprend un indicateur is 
qui, si la valeur de luminosite depasse une valeur 
predeterminee, impulse le remplacement de I'ete- 
ment electroluminescent organique. 

Appareil emettant de la lumiere selon la revendica- 20 
tion 3, dans lequel le convertisseur comprend : 

- une premiere table de donnees qui comprend 
une relation entre un temps de conduite cumu- 
latif de ('element electroluminescent organique 25 
et la valeur de tension, et 

- une seconde table de donnees qui comprend 
une relation entre la valeur de luminosite et le 
temps de conduite cumulatif. 

30 

Un appareil emettant de !a lumiere comprenant : 

- une pluralite d'elements electroluminescents 
organiques (13), chacun emettant une lumiere 
d'une couleur differente des autres, chacun des 35 
elements electroluminescents organiques com- 
prenant une paire d'electrodes (21, 23), entre 
lesquelles est disposee une couche electrolu- 
minescente organique (22) ; 

- un detecteur de tension (61) qui mesure une 40 
valeur de tension entre la paire d'electrodes (21 , 

23) de chacun des elements electrolumines- 
cents organiques ; 

« un detecteur d'equiiibre des couleurs (62) qui 
detecte un equilibre des couleurs parmi une plu- 45 
ralite d'elements electroluminescents organi- 
ques, base sur les valeurs de tension mesurees 
par le detecteur de tension (61 ), dans lequel les 
valeurs de tension represented les valeurs de 
luminosite respectives de la pluralite d'elements so 
electroluminescents organiques, et un correc- 
teur d'equiiibre de couleur (62) qui determine 
les valeurs de conduite de la pluralite d'elements 
d'electroluminescents organiques, et 

- un correcteur d'equiiibre de couleur (62) qui 55 
determine les valeurs de conduite de la pluralite 
d'elements electroluminescents organiques 
pour obtenir un equilibre des couleurs predeter- 



mine en accord avec I'information d'equiiibre 
des couleurs determine par le correcteur d'equi- 
iibre de couleur (62). 

6, L'appareil emettant de la lumiere selon la revendt- 
cation 5, dans lequel le correcteur d'equiiibre de cou- 
leurs comprend une troisieme table de donnees qui 
contient la relation entre la valeur de luminosite et la 
valeur de conduite. 

7. Un appareil d'affichage de projection comprenant au 
moins un panneau a cristaux liquides et un appareil 
emettant de la lumiere selon I'une des revindica- 
tions 1 a 6, Pelement electroluminescent organique 
etant localise d'un cote du panneau a cristaux liqui- 
des. 
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